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(54) PRODUCTION OF OPTICALLY ACTIVE 7-SUBSTITUTED QUINOLYL-3.5-DIHYDROXY 
HEPT-6-ENOIC ACID ESTER DERIVATIVE 

(57)Abstract: 

PURPOSE: To efficiently obtain an optically active 7- 
substituted quinolyl-3,5- dihydroxy-hept-6-enoic acid 
ester derivative useful as an intermediate for blood 
cholesterol depressants, by forming an optically active 
ester derivative from an optically active titanium 
complex and a specific aldehyde followed by syn- 
reduction. 

CONSTITUTION: An aldehyde, (E)-3-[2-cyclopropy-4- 
(4-fluorophenyl)-quinolin-3- yl]prop-2-en-1 -al, is 
reacted in an organic solvent with diketene and a 
titanium complex formed by reaction between an 
optically active Schiff base of formula I (R1 is an alky!; 
(n) 0-4; R2 is H, an alkyl or phenyl; R3 and R4 are each 
H or an alkyl; R2 to R4 are not H simultaneously) and a 
titanium compound of formula II (R5 is an alkyl or phenyl) 
to form an optically active 7-substituted quinolyl-5- 
hydroxy-3~oxo-hept-6-enoic ester derivative of formula 
III (R6 is an alkyl or phenyl), which is then subjected to 
syn-reducing to obtain the objective compound of 
formula IV without the need of optical resolution. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 



It is [ the optical activity Schiff base expressed with (R1 shows an alkyl group among a formula, 
n shows the arbitrary integers chosen from integers 0, 1,2, 3, and 4, R2 expresses a hydrogen 
atom, an alkyl group, and a phenyl group, R3 and R4 show a hydrogen atom and an alkyl group 
independently mutually, and R2, R3, and R4 are not hydrogen atoms simultaneously), and ] a 
general formula (2). 
[Formula 2] 

Ti (OR 5 ) « (2) 

( — a formula — inside — R — five — an alkyl group — or — a phenyl group — being shown — 
) — expressing — having — a titanium compound — reacting — making — obtaining — having 

— titanium — a complex — ( — E — ) three [ — two cyclo — a propyl 

four (4-fluoro phenyl) — a quinoline three IRU — ] 

PUROPU 

[Formula 3] 



It is 7-substitution quinolyl-5-hydroxy [ which is expressed with (R6 shows an alkyl group or a 
phenyl group among a formula) / optical activity ]. - A 3-OKISO-hept-6-en acid ester derivative 
is manufactured, Singh reduction is performed, and it is a general formula (4). 
[Formula 4] 
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It is the process of optical activity 7-substitution quinolyl -3 and a 5-dihydroxy-hept-6-en acid 
ester derivative characterized by making optical activity 7-substitution quinolyl ~3 expressed 
with (R6 has the same meaning as the above among a formula), and a 5-dihydroxy-hept-6-en 
acid ester derivative generate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is optical activity 7-substitution quinolyl. - It is 3 and 5. - 
Dihydroxy - Hept - 6 - It is related with the new manufacture method of an en acid ester 
derivative. Optical activity 7-substitution quinolyl - 3 Five - Dihydroxy - Hept - 6 - The en acid 
ester derivative is useful as intermediate field at the time of the cholesterol fall agent [4- 
hydroxy-3-methyl glutary|-5-(human menopausal gonadotrophin) Co-A reductase inhibitor] 
composition in blood. 

[0002] Optical activity 7-substitution quinolyl which is the purpose compound of this invention - 
3 Five - Dihydroxy - Hept - 6 - En acid ester derivative, For example, 3R, 5S-(E)-7 - [2-cyclo 
propyl-4 — (4-fluoro phenyl) quinoline-3-IRU] -3 and 5- Dihydroxy - Hept - 6 - En acid ethyl 
ester It applies to the process indicated by JP,1-279866,A correspondingly, and is 4-hydroxy. - 
3 - Have methyl glutary|-5-Co-A (HMG) reductase inhibitory action. 4R, 6S-(E)-6 - [2-cyclo 
propyl-4— (4-fluoro phenyl) quinoline-3-IRUETENIRU] -4 - Hydroxy - 3, 4, 5, 6 - Tetrahydro-2H 
- Pyran -2 - ON can be manufactured. 
[0003] 

[Description of the Prior Art] Conventionally, an aldehyde and a diketene are made to react and 
there is a method as shown below as a method of obtaining corresponding 5-hydroxy-3-OKISO- 
hept-6-en acid ester derivatives. 

** Chemistry A cinnamaldehyde and a diketene are made to react to Letters (Chemistry Letters, 
1975, 161-164 pages) under existence of titanium tetrapod chloride as aldehydes, and it is a 
methyl. 5-hydroxy - 3 - Oxo -7 - Phenyl -6 - The method of manufacturing HEPUTENOE-TO is 
indicated. However, this method ** is the process of racemic modification. 
** Chemistry A benzaldehyde and a diketene are made to react to an express (Chemistry 
Express, 1991, six volumes, No.3,193-196 page) under existence of trivalent samarium iodide as 
similar aldehydes, and it is a methyl. 5-hydroxy - 3 - Oxo -5 - The method of manufacturing 
phenyl pentanoate is indicated. However, this method ** is the process of racemic modification. 
[0004] Therefore, well-known process ** and ** were all the processes of racemic modification, 
and it was not the method of compounding the optically active substance. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention person is (E)-3 as an aldehyde. - [2- 
cyclo propyl-4 — (4-fluoro phenyl) quinoline-3-IRU] - PUROPU -2 - En -1 - The result which 
examined using an R, A diketene and a titanium complex are made to react in an organic solvent, 
and it is optical activity 7-substitution quinolyl. - 5 - Hydroxy - 3 - OKISO - Hept - 6 - By 
obtaining an en acid ester derivative and carrying out Singh reduction further Optical activity 7- 
substitution quinolyl - 3 Five - Dihydroxy - Hept - 6 - It found out that an en acid ester 
derivative was obtained, and this invention was completed. 

[0006] this invention (E) -3 - [2-cyclo propyl-4- (4-fluoro phenyl) - Quinoline -3 - IRU] - 
PUROPU -2 - En -1 - An R, a diketene, and a titanium complex are made to react in an organic 
solvent, and it is optical activity 7-substitution quinolyl. - 5 - Hydroxy - 3 - OKISO - Hept - 6 - 
An en acid ester derivative is manufactured. It is optical activity 7-substitution quinolyl by 
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carrying out Singh reduction of this compound. - 3 Five - Dihydroxy - Hept - 6 - It aims at 

offering the method of obtaining an en acid ester derivative efficiently. 

[0007] 

[Means for Solving the Problem] this invention is a general formula (1). 

[0008] 

[Formula 5] 




R* 



[0009] It is [ the optical activity Schiff base expressed with (R1 shows an alkyl group among a 
formula, n shows the arbitrary integers chosen from integers 0, 1, 2, 3, and 4, R2 expresses a 
hydrogen atom, an alkyl group, and a phenyl group, R3 and R4 show a hydrogen atom and an alkyl 
group independently mutually, and R2, R3, and R4 are not hydrogen atoms simultaneously) and ] 
a general formula (2). 
[0010] 
[Formula 6] 

Ti (OR 5 ) 4 (2) 

[0011] It is the titanium complex which the titanium compound expressed with (R5 shows an 
alkyl group or a phenyl group among a formula) is made to react, and is obtained, and (E)-3. - [2- 
cyclo propyl-4 — (4-fiuoro phenyl) quinoline-3-IRU] - PUROPU -2 - En -1 - General formula to 
which an R and a diketene are made to react in an organic solvent (3) 
[0012] 
[Formula 7] 



OJ 




OH O 
CH=CHCHCH 2 CCH a COOR' 



(3) 



[0013] It is optical activity 7-substitution quinolyl -5 expressed with (R6 shows an alkyl group or 
a phenyl group among a formula). - Hydroxy - 3 - OKISO - Hept - 6 - An en acid ester 
derivative is manufactured, Singh reduction is performed, and it is a general formula (4). 
[Formula 8] 



foToi 



OH OH 
,CH=CHCHCH. CHCH. COOR 8 



(4) 



It is optical activity 7-substitution quinolyl expressed with (R6 shows the same meaning as the 
above among a formula). - It is 3 and 5. - Dihydroxy - Hept - 6 - Optical activity 7-substitution 
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quinolyl characterized by making an en acid ester derivative generate - 3 Five - Dihydroxy - 
Hept - 6 - It is related with the process of an en acid ester derivative. 
[0014] Reaction [ which is shown by the reaction (1) shown, for example by the following 
reaction formulae (1), and the reaction formula (2) ] (2) The main reactions in the process of this 
invention can be expressed. "A reaction formula (1), the optical activity Schiff base shown by 
the general formula (1), The titanium complex which the titanium compound shown by the 
general formula (2) is made to react, and is obtained", (E) -3- [2-cyclo propyl-4 — (4-fluoro 
phenyl) quinoline-3-IRU] - PUROPU -2 - En -1 - An R and a diketene are made to react in an 
organic solvent. Optical activity 7-substitution quinolyl -5 - Hydroxy - 3 - OKISO - Hept - 6 - 
It is the method of manufacturing an en acid ester derivative. 
[0015] Reaction formula (1) 
[0016] 
[Formula 9] 




[001 7] R1 in the optical activity Schiff base shown by the general formula (1) used in the 
reaction (1) of the process of this invention ****** — the alkyl group of carbon numbers 1-10 
can be mentioned, for example, and it is a methyl group, an ethyl group, a propyl group (each 
isomer is included), a butyl (each isomer is included), and a pentyl machine (each isomer is 
included) preferably, and is a tert-butyl still more preferably 

[0018] As n, the integer of 0, 1, 2, and 4 can be mentioned, for example, and it is 0, 1, and 2 
preferably, and is 1 still more preferably. In addition, the position to replace is arbitrary. 
[0019] R2 ****** — a hydrogen atom and a phenyl group, for example, the alkyl group of carbon 
numbers 1-10, can be mentioned, it is a methyl group, an ethyl group, a propyl group (each 
isomer is included), a butyl (each isomer is included), and a pentyl machine (each isomer is 
included) preferably, and they are a methyl group, an ethyl group, and an isopropyl machine still 
more preferably 

[0020] R3 and R4 ****** — a hydrogen atom, for example, the alkyl group of carbon numbers 1- 
10, can be mutually mentioned independently, and it is a hydrogen atom, a methyl group, an ethyl 
group, a propyl group (each isomer is included), a butyl (each isomer is included), and a pentyl 
machine (each isomer is included) preferably, and is a hydrogen atom still more preferably In 
addition, the above R2, R3, and R4 It is not a hydrogen atom simultaneously. 
[0021] The aforementioned Schiff base is a journal. OBU ORUGA nick It can manufacture 
according to how to have indicated chemistry (Journal of Organic Chemistry, 1993, 58 volumes, 
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1515-1522 pages). For example, (S)-2 - [N-AMINO (3-tert-butyl salicylidene)] -3 - A methyl-1- 
butanol is (S)-2. - Amino -3 - Methyl -1 - A butanol and 3-tert - It can manufacture by making 
a butyl salichlaldehyde react to the bottom of existence of a sodium sulfate among a methanol 
solution. 

[0022] R5 in the titanium compound shown by the general formula (2) used in the reaction (1) of 
the process of this invention If it carries out A phenyl group, for example, the alkyl group of 
carbon numbers 1-10, can be mentioned. Preferably A methyl group, an ethyl group, a propyl 
group (each isomer is included), a butyl (each isomer is included), It is a pentyl machine (each 
isomer is included), a hexyl machine (each isomer is included), and a heptyl machine (each 
isomer is included), and they are an ethyl group, a propyl group (each isomer is included), a butyl 
(each isomer is included), and a pentyl machine (each isomer is included) still more preferably. 
Such R5 "The titanium compounds expressed with a general formula (2)" which it has are 
titanium tetrapod alkoxides preferably, and are titanium tetrapod ethoxide, titanium 
tetraisopropoxide, and titanium tetrapod n-butoxide still more preferably. 

[0023] In the reaction (1) of the process of this invention, an optical activity Schiff base uses a 
compound only with one of optical isomers. In this case, 7-substitution quinolyl -5 with the 
optical activity corresponding to the optical isomer of the Schiff base used - Hydroxy - 3 - 
OKlSO-hept - 6 - An en acid ester derivative can be obtained. 

[0024] The titanium complex which a Schiff base and a titanium compound are made to react 
and is obtained is jar NARUOBU. ORUGA nick It can be made to generate according to the 
process indicated by chemistry (Journal of OrganicChemistry, 1993, 58 volumes, 1515-1522 
pages). For example, ****** to which an optical activity Schiff base and a titanium tetrapod 
alkoxide are made to react in a methylene-chloride solution can be made to generate this 
titanium complex. The generated titanium complex is applicable to a reaction, without 
dissociating. 

[0025] the titanium compound expressed with the general formula (2) used in the reaction (1) of 
the process of this invention has [that the amount used should just be 0.8-1.2 mols in amount 
come to be alike of amount comparatively to one mol of optical activity Schiff bases ] the 
desirable amount of 0.85-1.15 mols come to be alike of an amount comparatively 
[0026] (E)-3 used in the reaction (1) of the process of this invention - [2-cyclo propy|-4 — (4- 
fluoro phenyl) quinoline-3-IRU] - PUROPU -2 - En -1 - An R can be manufactured according to 
the process indicated by JP,1-279866,A. 

[0027] (E)-3 used in the reaction (1) of the process of this invention - [2-cyclo propyl-4 — (4- 
fluoro phenyl) quinoline-3-IRU] - PUROPU -2 - En -1 - The amount of an R of 0.2-10 mols 
which becomes comparatively is [ that the amount used should just usually be 0.1-15 mols in 
amount which becomes comparatively to one mol of Schiff bases ] especially desirable. As the 
addition method, it may add as it is, and it may dissolve in the after-mentioned organic solvent, 
and you may add. 

[0028] The diketene used in the reaction (1) of the process of this invention has [ that the 
amount used should just usually be 0.1-15 mols in amount which becomes comparatively to one 
mol of Schiff bases ] the especially desirable amount of 0.2-10 mols which becomes 
comparatively. 

[0029] Although there is especially no limit if it does not participate in a reaction since the 
organic solvent used in the reaction (1) of the process of this invention is used also as a 
reaction solvent, alcoholic system solvents, such as nitril system organic solvents, such as ether 
system organic solvents, such as aromatic-hydrocarbon system organic solvents, such as 
halogen system organic solvents, such as a methylene chloride and chloroform, benzene, toluene, 
and a xylene, diethylether, a diisopropyl ether, and a tetrahydrofuran, an acetonitrile, and a 
propionitrile, methanol, ethanol, and propanol, can be 

[0030] Although there is no limit especially in the amount used, the one of the organic solvent 
used in the reaction (1) of the process of this invention 0.1 to 50 times (weight ratio) the amount 
of this which becomes comparatively is especially desirable, and is [ that what is necessary is 
just usually 0.01 to 100 times (weight ratio) the amount of this which becomes comparatively to 
an optical activity Schiff base ] still more desirable. [ further 1 to 20 times (weight ratio) the 
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amount of this which becomes comparatively ] 

[0031] Optical activity 7-substitution quinolyl -5 which is manufactured in the reaction (1) of the 
process of this invention and which is expressed with a general formula (3) - Hydroxy - 3 - 
OKISO - Hept - 6 - R6 in an en acid ester derivative R5 The alkyl group or phenyl group which 
has the same meaning can be mentioned. Such R6 "The derivative expressed with a general 
formula (3)" which it has may be decided with the aforementioned titanium compound. 
[0032] Moreover, optical activity 7-substitution quinolyl -5 expressed with a general formula (3) 
- Hydroxy-3-OKISO - Hept - 6 - Optical activity 7-substitution quinolyl -5 in the process of 
this invention although the tautomer of a keto object and an enol object exists in an en acid 
ester derivative - Hydroxy - 3 - OKISO - Hept - 6 - Any of a keto object and an enol object are 
sufficient as an en acid ester derivative. 

[0033] Although the reaction temperature of the reaction (1) of the process of this invention 
changes also with the amount of the organic solvent used to be used, and kinds, it is usually - 
150 degrees C - 40 degrees C, -120 degrees C - its 30 degrees C are desirable, and -100 
degrees C - its 20 degrees C are still more desirable. Although the reaction (1) of the process of 
this invention can be performed under the conditions to which aeration of inert gas like nitrogen 
gas, gaseous helium, and argon gas is carried out, the inert gas to be used has nitrogen gas and 
desirable argon gas. 

[0034] Optical activity 7 generated in the reaction (1) of the process of this invention - 
Substitution quinolyl -5 - Hydroxy -3-OKISO - Hept - 6 - The method of obtaining this purpose 
compound (1) from the reaction mixture containing an en acid ester derivative Although what is 
necessary is just to carry out combining the usual washing operation and separation operation, 
after adding and stirring dilute-acid solution or dilute-alkali solution, for example into reaction 
mixture, it is desirable to obtain the purpose compound by the method of performing extraction 
by the organic solvent and refining by silica gel column chromatography - etc. 
[0035] It is desirable to be able to use the solution of organic acids, such as solution of inorganic 
acids, such as a hydrochloric acid, a nitric acid, and a sulfuric acid, oxalic acid, and an acetic 
acid, and to usually, use a hydrochloric acid and oxalic acid as dilute-acid solution used in case 
the purpose compound (1) is obtained. Moreover, it is desirable to be able to use the solution of 
alkali-metal hydroxides, such as solution of alkali-metal carbonates, such as sodium bicarbonate 
water and sodium-carbonate solution, and sodium-hydroxide solution, an aqueous ammonia 
solution, etc., and to usually, use sodium bicarbonate water as dilute-alkali solution. Although 
there is especially no limit, the concentration at the time of use of the dilute-acid solution to be 
used or dilute-alkali solution is usually the concentration of 0.05M-10M, and its concentration of 
0.1 M-8M is desirable. Although it changes with the concentration of dilute-acid solution or 
dilute-alkali solution, and kinds, when 0.24M sodium bicarbonate water is used, for example, the 
amount used to the reaction mixture of dilute-acid solution or dilute-alkali solution is usually 1 
time to 50 times (capacity factor) to reaction mixture, and its double-precision -25 time 
(capacity factor) is desirable. 

[0036] The reaction (2) shown by the reaction formula (2) is optical activity 7 shown by the 
general formula (3). — It is substitution quinolyl -5. - Hydroxy -3-OKISO - Hept - 6 - Optical 
activity 7-substitution quinolyl shown by the general formula (4) by performing Singh reduction in 
an en acid ester derivative - 3 Five - Dihydroxy - Hept - 6 - It is the method of manufacturing 
an en acid ester derivative. 
[0037] Reaction formula (2) 
[0038] 

[Formula 10] 



http:/ /www4.ipdl.jpo.go jp/ cgi-bin/tran_web_cgi_ejje 



2003/06/16 



6/10 */ 




[0039] 7-substitution quinolyl [ optical activity as the Singh reduction as used in the field of a 
reaction (2) ] -5 - Hydroxy - 3 - OKISO - Hept - 6 - About an en acid ester derivative, it is 7- 
substitution quinolyl [ optical activity / the bottom of existence of a metal hydride, and in an 
organic solvent ]. - 3 Five - Dihydroxy - Hept - 6 - The method of manufacturing an en acid 
ester derivative is said. 

[0040] Optical activity 7-substitution quinolyl -5 expressed with the general formula (3) used in 
the reaction (2) of the process of this invention - Hydroxy - 3 - OKISO - Hept - 6 - What was 
obtained in the reaction (1) can be used for an en acid ester derivative. 

[0041] As a metal hydride used in the reaction (2) of the process of this invention, boron hydride 
metallic compounds, such as a sodium borohydride, a lithium borohydride, and boron hydride zinc, 
can be mentioned, for example, and a sodium borohydride is desirable. 
[0042] 7-substitution quinolyl-5- [ optical activity / metal hydride / which is used in the 
reaction (2) of the process of this invention / amount used / the ] / Hydroxy-3- OKISO - Hept- 
6- The amount of 0.8-10 mols come to be alike of an amount comparatively is / that what is 
necessary is just usually 0.3-15 mols in amount come to be alike of amount comparatively to one 
mol of en acid ester derivatives / desirable. 

[0043] In the reaction (2) of the process of this invention, an additive can be used with a metal 
hydride. As an additive, dialkyl ARUKOSHIKI boranes, such as trialkyl boranes, such as a 
triethylborane and a tributyl borane, a diethyl methoxy borane, and a diethyl ethoxy borane, can 
be mentioned, for example, and it is a diethyl methoxy borane preferably. 

[0044] 7-substitution quinolyl-5- [ optical activity / additive / which is used in the reaction (2) 
of the process of this invention / amount used / the ] / Hydroxy-3- OKISO - Hept-6- The 
amount of 0.3-10 mols come to be alike of an amount comparatively is / that what is necessary 
is just usually 0.1-15 mols in amount come to be alike of amount comparatively to one mol of en 
acid ester derivatives / desirable. 

[0045] As an organic solvent used in the reaction (2) of the process of this invention Although 
there is especially no limit if it does not participate in a reaction, for example Halogen system 
organic solvents, such as a methylene chloride and chloroform, Aromatic-hydrocarbon system 
organic solvents, such as benzene, toluene, and a xylene, diethylether, Ether system organic 
solvents, such as a diisopropyl ether and a tetrahydrofuran, Alcoholic system organic solvents, 
such as methanol, ethanol, and an isopropanol, can be mentioned. Ether system organic solvents, 
such as alcoholic system organic solvents, such as methanol, ethanol, and an isopropanol, 
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diethylether, a diisopropyl ether, and a tetrahydrofuran, are desirable, and methanol and a 
tetrahydrofuran are still more desirable. The mixed solvent which even an independent organic 
solvent turns into from two or more organic solvents is also possible for the organic solvent 
used in the reaction (2) of a process. In this case, the mixing ratio is arbitrary. 
[0046] 7-substitution quinolyl-5- [ optical activity / organic solvent / which is used in the 
reaction (2) of the process of this invention / amount used / the ] / Hydroxy-3- OKISO - Hept- 

6- One 0.1 to 50 times (weight ratio) the amount of this come to be alike of the amount 
comparatively is / that what is necessary is just usually 0.01 to 100 times (weight ratio) the 
amount of this come to be alike of the amount comparatively to an en acid ester derivative 
[0047] Although the reaction temperature in the reaction (2) of the process of this invention 
changes with the kind of metal hydride to be used, and amount used, it is usually -130-25 
degrees C, and its -100-5 degrees C are desirable. 

[0048] Optical activity 7-substitution quinolyl which is manufactured in the reaction (2) of the 
process of this invention and which is expressed with the general formula (4) which is the 
purpose compound (2) - 3 Five - Dihydroxy - R6 in a hept-6-en acid ester derivative It has the 
same meaning as the above. Such R6 "The derivative expressed with a general formula (4)" 
which it has may be decided with the aforementioned titanium compound. 

[0049] Optical activity 7-substitution quinolyl generated in the reaction (2) of the process of this 
invention - 3 Five - Dihydroxy - Hept - 6 - The method of obtaining this purpose compound (2) 
from the reaction mixture containing an en acid ester derivative Although what is necessary is 
just to carry out combining the usual washing operation and separation operation, after adding 
and diluting an organic solvent, for example into reaction mixture and removing an inorganic base 
by rinsing etc., it is desirable to obtain the purpose compound by the method of refining by silica 
gel column chromatography - etc. 

[0050] Optical activity 7-substitution quinolyl obtained at the reaction (2) - 3 Five - Dihydroxy - 
Hept - 6 - From an en acid ester derivative For example, according to the method indicated by 
JP,1-279866,A, the example of reference is followed and it is 4-hydroxy. - 3 - Have methyl 
glutary|-5-Co-A (human menopausal gonadotrophin) reductase inhibitory action. 4R, 6S-(E)-6 - 
[2-cyclo propyl-4 — (4-fluoro phenyl) quinoline-3-IRUE thenyl] -4 - Hydroxy - 3, 4, 5, 6 - 
Tetrahydro-2H - Pyran -2 - ON can be manufactured. 
[0051] 

[Effect of the Invention] According to this invention Optical activity Schiff base and titanium 
compound The titanium complex and (E)-3- which were made to react and were obtained [2- 
cyclo propyl-4 — (4-fluoro phenyl) Quinoline -3 - IRU] - PUROPU -2 - En -1 - An R and a 
diketene are made to react in an organic solvent, and it is optical activity 7-substitution quinolyl. 
- 5 - Hydroxy - 3 - OKISO - Hept - 6 - An en acid ester derivative is manufactured. By 
furthermore performing Singh reduction, it is optical activity 7-substitution quinolyl. - 3 Five - 
Dihydroxy - Hept - 6 - An en acid ester derivative can be manufactured without performing 
optical resolution. 
[0052] 

[Example] An example is shown below. The optical purity in an example and the example of 
reference (%ee) was determined by performing HPLC analysis described below. Analysis 
conditions are column;CHIRALPAK. AD, an elution solvent;(hexane : ethanol = 95:5) +0.1% 
trifluoroacetic acid, rate- of-flow; 1.0 ml/min, detection wavelength; it is 254nm. Optical activity 

7- substitution quinolyl - 3 Five - Dihydroxy - Hept - 6 - Although an en acid ester derivative 
may exist with the mixture of a keto enol object, it is a value with any compound same in optical 
purity. 

[0053] To the SHURENKU pipe which introduced argon gas after carrying out bottom stoving of 
example 1 reduced pressure, it is (S)-2-[N~AMINO (3-tert-butyl salicylidene)]-3. - Methyl -1 - 
After adding butanol 1.74g (6.6mmol), 10ml [ of methylene chlorides ], and titanium tetrapod 
ethoxide 1.26ml (6.0mmol), stirring mixture was carried out at the room temperature for 1 hour. 
(E)-3 after cooling this SHURENKU pipe at -50 degrees C - [2-cyclo propyl-4— (4-fluoro 
phenyl) quinoline-3-IRU] - PUROPU -2 - En -1 - R 1.90g (6.0mmol) is dissolved and dropped at 
2ml of methylene chlorides. After stirring for 5 minutes, while adding diketene 1 .01 g (12mmol) 
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further and maintaining -50 degrees C. It stirred for 62 hours and was made to react. The 
obtained reaction mixed liquor was added in the mixed solution of 50ml of methylene chlorides, 
and 50ml of 0.24M sodium bicarbonate water, at the room temperature, it stirred violently and 
the two-layer solution was obtained for 2 hours. The obtained two-layer solution was separated 
and the deed methylene-chloride extract was obtained for extraction by the methylene chloride 
about the water layer 3 times (15ml, 5ml, and 5ml were used in order.). The methylene-chloride 
layer and the methylene-chloride extract were doubled, and the methylene-chloride solution was 
obtained. After drying this methylene-chloride solution with sulfuric-anhydride magnesium and 
distilling off a solvent, a silica gel chromatography (elution solvent; hexane : ethyl-acetate = 
60:40) refines. 5S- (E)-7~en acid ethyl ester 1 .93g was obtained [2-cyclo propy|-4 — (4-fluoro 
phenyl) quinoline-3-IRU]-5- Hydroxy-3- OKISO - Hept-6- (it ee(s) optical-purity. — 78%) (E) - 
3-[2-cyclo propyl-4-(4-fluoro phenyl)-quinoline-3-IRU]-PUROPU -2 - En -1 - Yield to an R: 
72%. 
[0054] 

1 H-NMR (CDCI3, 400MHz) 
delta:1. 0-1.1 ppm (m, 2H) 
1.28ppm(t,J=7.3Hz,3H) 

1 .3~1 .4ppm(m,2H) 

2.3~2.4ppm(s,1 H) 

2.53ppm(s,1H) 

2.55ppm(d,J=3.0Hz,1H) 

2.6~2.8ppm(m,1H) 

3.43ppm(s,2H) 

4.21ppm(q,J=7.3Hz,2H) 

4.5~4.7ppm(m,1H) 

5.58ppm(dd,J=5.9Hz,1 6.1 Hz,1 H) 

6.67ppm(dd,J=1 .5Hz,1 6.1 Hz,1 H) 

7.r7.3ppm(m,4H) 

7.2~7.4ppm(m,2H) 

7.5~7.7ppm(m,1H) 

7.95ppm(d,J=8.3Hz,1H) 

[0055] Under example 2 argon atmosphere, 5S obtained in the example (1) - (E) -7 - [2-cyclo 
propyl-4 — (4-fluoro phenyl) quinoline-3-IRU] -5 - Hydroxy - 3 - OKISO - Hept - 6 - En acid 
ethyl ester 1.27g (2.84mmol) It dissolves in the 20ml of dry tetrahydrofurans, and 5ml [ of dry 
methanol ] mixed solvent 1. It cooled at -75 degrees C, and the mixed solution 1 was obtained. 
120mg (3.2mmol) of sodium borohydrides after dropping 3.1ml (3.1mmol) of 1.0M tetrahydrofuran 
solutions of a dimethyl methoxy borane and stirring for 15 minutes at -75 degrees C, stirring the 
obtained mixed solution 1 violently — in addition, it stirred for 3.5 hours and was made to react 
at -75 degrees C After adding 2.5ml of acetic acids to the obtained reaction mixed solution and 
terminating a reaction, it diluted with 75ml of ethyl acetate, and stirred at the room temperature. 
After washing the obtained diluent by the 10ml of saturation sodium bicarbonate water, and 40ml 
[ of water ] mixed solvent 2 (the mixed solvent 2 was updated and same operation was 
performed 3 times.), it dried with sulfuric-anhydride magnesium, vacuum concentration was 
performed, and the concentrate 1 was obtained. Vacuum concentration was performed and the 
concentrate 2 was obtained, after adding 1 0ml of methanol, and concentrated-hydrochloric-acid 

2 microliter to the obtained concentrate 1 and dissolving in it (same operation was performed 5 
times.). About the obtained concentrate 2, it is a silica gel chromatography. - It refines by 
[elution solvent; methylene-chloride:methanol =95:5]. 3R, 5S - (E) -7 - [2-cyclo propyl-4- (4- 
fluoro phenyl) - Quinoline-3- IRU] -3.5 - Dihydroxy - Hept-6- [Yield:88% to 5S-(E)-7-[2-cyclo 
propyl-4 — (4-fluoro phenyl) quinoline-3-IRU]-5-hydroxy-3-OKISO-hept-6-en acid ethyl ester] 
which obtained en acid ethyl ester 1 .1 2g . The shift position of 1 H-NMR was in agreement with 
the data of a publication of JP.1-279866.A. 

[0056] 3R, 5S which were obtained in the example of reference 1 example 2 - (E) -7 - [2-cyclo 
propyl-4 — (4-fluoro phenyl) quinoline-3-IRU] -3.5 - Dihydroxy - Hept - 6 - En acid ethyl ester 
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1.1 2g (2.49mmol) was dissolved in 2.5ml of ethanol, and the ethanol solution was obtained. 1N- 
sodium-hydroxide solution is added, and it stirred in the obtained ethanol solution for 5 minutes, 
and was made to react to it at a room temperature. After adding 5ml of 1 N-hydrochloric-acid 
solution to the obtained reaction solution and neutralizing, 20ml of methylene chlorides was 
added, solvent-extraction operation was performed twice, and the methylene-chloride layer was 
obtained. In accordance with the obtained methylene-chloride layer, it dried with sulfuric- 
anhydride magnesium, the solvent was distilled off, and the concentrate was obtained. 70ml of 
toluene was added to the obtained concentrate, and heating reflux was carried out for 4 hours 
using Jean Starck equipment. Vacuum concentration of the obtained toluene solution is carried 
out, and it is a silica gel chromatography. - It refines by [elution solvent; methylene- 
chloride:methanol =95:5]. 4R, 6S - (E) -6 - [2-cyclo propyl-4-(4-fluoro phenyl)-quinoline-3- 
IRUE thenyl] -4 - Hydroxy - 3, 4, 5, 6 - Tetrahydro-2H - Pyran -2 - ON 893mg [3R, yield:89% to 
5S-(E)-7-[2-cyclo propyl-4 — (4-fluoro phenyl) quinoline-3-IRU]-3.5-dihydroxy~hept-6-en acid 
ethyl ester, optica|-purity:78%ee] which were obtained . 
[0057] 

1 H-NMR (CDCI3, 400MHz) 

delta:1. 0-1.1 ppm (m, 2H) 

1.2~1.4ppm(m,2H) 

1.4~1.8ppm(m,1H) 

1.5~1.7ppm(m,1H) 

1.7~1.9ppm(m,1H) 

2.3~2.5ppm(m,1H) 

2.5~2.7ppm(m,1H) 

2.70ppm(dd,J=4.9Hz,1 7.6Hz,1 H) 

4.2~4.3ppm(m,1H) 

5.r5.3ppm(m,1H) 

6.61 ppm(dd,J=6.4Hz,1 6.1 Hz,1 H) 

6.71 ppm(dd,J=1 .5Hz,1 6.1 Hz,1 H) 

7.r7.4ppm(m,6H) 

7.5~7.7ppm(m,1H) 

7.96ppm(d,J=8.3Hz,1H) 

[0058] The desirable mode of the above-mentioned this invention is as follows. 
[0059] 1) R1 of a general formula (1) 7-substitution quinolyl [ optical activity / above ] which is 
the optical activity Schiff base which shows the alkyl group of carbon numbers 1-5-3 Five - 
Dihydroxy - Process of a hept-6-en acid ester derivative. 

[0060] 2) The aforementioned process whose n of a general formula (1) is the optical activity 
Schiff base which shows the integer of 0-2. 

[0061] 3) R2 of a general formula (1) The aforementioned process which is the optical activity 
Schiff base which shows the alkyl group of carbon numbers 1-5. 

[0062] 4) R3 of a general formula (1), and R4 The aforementioned process which is the optical 
activity Schiff base which shows a hydrogen atom and the alkyl group of carbon numbers 1-5. 
[0063] 5) R5 of a general formula (2) The aforementioned process which is the titanium 
compound in which the alkyl group of carbon numbers 1-7 is shown. 

[0064] 6) R1 of a general formula (1), and R2 The alkyl group of carbon numbers 1-5 is shown, n 
shows the integer of 0-2, and it is R3 and R4. It is the optical activity Schiff base which shows a 
hydrogen atom and the alkyl group of carbon numbers 1-5, and is R5 of a general formula (2). 
The aforementioned process which is the titanium compound in which the alkyl group of carbon 
numbers 1-7 is shown. 

[0065] 7) R1 of a general formula (1) tert - The aforementioned process which is the optical 
activity Schiff base which shows a butyl. 

[0066] 8) The aforementioned process whose n of a general formula (1) is the optical activity 
Schiff base which shows the integer of 1 . 

[0067] 9) R2 of a general formula (1) The aforementioned process which is the optical activity 
Schiff base which shows the alkyl group of carbon numbers 1-3. 
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[0068] 10) R3 of a general formula (1), and R4 The aforementioned process which is the optical 
activity Schiff base which shows a hydrogen atom. 

[0069] 11) R5 of a general formula (2) The aforementioned process which is the titanium 
compound in which the alkyl group of carbon numbers 2-5 is shown. 

[0070] 12) R1 of a general formula (1) tert - A butyl is shown and it is R2. The alkyl group of 
carbon numbers 2-3 is shown, n shows the integer of 1 , and it is R3 and R4. It is the optical 
activity Schiff base which shows a hydrogen atom, and is R5 of a general formula (2). The 
aforementioned process which is the titanium compound in which the alkyl group of carbon 
numbers 2-5 is shown. 



[Translation done.] 
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OH 
I 



OH 



[0 0 3 9] KJC (2) t?V>5 '»3&5ckt±* 

f£7-m^y y/is-5- t Kc=if->-3- ^y- — 

[0 0 4 01 ^WcOKfeOS^ (2) {C^V>T«ffi$ 

HS-JfeS (3) t-s^^5*^s^7-»yy;w 

Sl^tt, SJfc (1) l^fc^T^fenfct^^V^r 
[0 0 4 1] «^©»<73SJ£ (2) [Ci3^T-ffiffl$ 

[0 0 4 2] &3£W<Dmi£<n5ifc (2) trj3^T^ffl$ 

*j t kd^->3- ^y- 
=zx-T*mmtei**^tt lt, aso. 3~i5^-/u 

w#J-§-{c&5*-c-fcft{4 J; < , o . 8~io ^wgil-S- 

[0 0 4 3] ^BJtO^&OS^ (2) K*}^-C&JR* 

ttii, #j;U4 hy^^tf;"^, byy^uTK^^ 

[0 0 4 4] *mW<Dm.m<DKfc (2) (CfcV^Tffiffl^ 



CHCHCH, CHCH, C00R' 
* 

(4] 

A--5- t: Ka^->-3- ^-=2fy -7°h-6- xy^i^f 

^St2*#:i^MC*tL-C, iIS?0. 1 ~ 1 5 
(d^5*T-fctL«J;<, 0. 3 — 1 O^KDfiJ-S-Cl&S 

[0 0 4 5] ^P^^M^^SJ^ (2) {d*5V^X^^ 

y^y-/K cn^y-^, ^y/o^v-^ 

v^^vloc— tvW, v ? -f y^o 
rF7fcKo 77 y§©x-f;^^ii§ii5^f L 

<, y^y-/K Th7fcKn77y^iWf*u\ 

MferoKJfc (2) K^TflEJB-TS^fiBSitttt, *3*cd 
[0 0 4 6] *58KO»fe©KJEfi: (2) jc*5V^fiE^$ 

yA-5- t Kn^->-3- ^-=Sry -y° h-6- 

7vu«*#fc*tL-c, ««o. oi~ioo» (it 

it) <B#!^tefc3*^fc*ifiJ:<, o. i-50f (Jl 

[0047] *&&(Dmme>&;fc (2) ic*s»t5Krt;a 

KZtiK a#- 1 3 0-2 5°C-Cfci3 , - 1 0 O- 5 °C 

30 as»s Ll#\ 
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[0 0 4 8] #»B<D»Gfe©KJS (2) {C*3V^T«i5fi$ 
BttftS* (2) T-fc^-j&it (4) T't^flS 

*!*«:*"*-5. ^^ct^^R'^^-rs r-«a: (4) 

[0 0 4 9] *¥£W<Dmfe<D5Lfc (2) {C*3^T, 
Ufc3fe¥flHtft7-«ft# 4 /y/U-3,5- 5?t Ko^V- ~. 

lEtffr&fc (2) S:#5^j£f4, ii^Ogfc^g^ £R 

[0 0 5 0] K/ft (2) -C^bjxfc, 3t^Stt^7-tt 

/USI»fl:«t 5 % flIAtf 1 - 2 7 9 8 6 6 fCE« 

$^fc^ld2pCT, £7t#%0iJ«£oT4-t: K^-> 
-3- ^ f-tViTi^9 V A*-5- (HMG) Co-A!)^^ 
-fPlSffl^lfo, 4R, 6S- (E) -6- [2-*>* 
P7"PkVM- (4-7/U^-ct7in=/U) - y V-3- 
4 ,\,ac=T-lV] -4- t Th7t Kn 

- 2H- k°7V-2- tV^iitSr tiST?#S 0 
[0 0 5 1] 

(E) -3- (2->^P7'nk , ;M- (4-7^to7i = 

&=^,> t Ko^->-3- ^-df-y- — 7°h-6- aci/ 

tiot, 3t^gtt^7-t^^y y/U-3,5- ??t Kn* 

[0 0 5 2] 

3**6* (%ee) KWTfciB^SHPLC^BfSrfToT 
ftJ^Lfc. ##f#fe#W\ A 7 A;CHIRALPAK 
AD, *tii»«; h#fl':s#/-^=9 5:5) 
+ 0 . 1 % h y ^Vd-nftSfc, gftjg ; 1 . 0ml /m i 
n, ^ffiiS* ; 2 5 4 nmffc5„ )fefjStti7-ffe* 
7 y^U-3,5- v'fc Ko^f->- ^7*1—6- rO-g^t^TVU 

So 

[0 0 5 3] Hi£#J 1 

(S) -2- (N- (3- t ert-^^/U-t^ y ^ y 

7 s » 7?y] -3- /• 79 ; -ju 1 . 7 4 g 



(7) #^¥8- 9 2 2 1 7 

12 

(6. 6mmol) , ig^f ^1 Omlfci^ 
h V^ris K 1 . 2 6ml (6. Ommol). Sr 

^£-5 0 o Cid<££p^ (E) -3- [2->^d7"p kVV 
-4- (4-7/l'tD7i=/l') - =3r/ y >-3- -f/U] - 7* 
p^-iy-l-T-^l. 9 0g (6. Ommol) 

Hidv^T^l. 0 1g (12mmol) 

U - 5 0TC«r«t»ftas& 6 2i*nirai#L-CEJES:$* 

10 fc. #£>n/iS^^^. T>5 Omit 

0 . 2 4 MSWtK 5 0ml O^-gT^fSWd^EJO L, 2 B# 
IBk SIT, tKWl2i»««:#fc, #&n*:2 

aiSr3EI 0K{d 1 5m K 5ml, 5mlSrftfflL 

fee ) n^mt*?-^m&m*mz a mt^^^>m 

- ; : ftK^^= 6 0:4 0) T? 

20 S^LT, 5 S- (E) -7- [2->^o7"o fcVU-4- 
(4-7;i/tn7i=^) - =¥7 y V-3-- </U] -5- fc K 
n^->-3- ^-^y- ^y°h-6- ai^^m^/Poi^^^ 

1 . 9 3 g (Tt^M^ : 7 8 % e e , (E) -3- 
[2— y^ n^n k>-4-(4-7;i'tD 7s=;W-^y y >- 
3- ^^]-7'n7'-2- T -/KdSt-T -5 HZ^ : 7 
2%) . 

[0 0 5 4] 
'H-NMR (CDC Is, 4 0 0MHz) 



6 : 


; 1 . 0~1 . 1 p pm ( 


m, 2H) 




30 1 . 


28ppm(t, J = 7 


. 3H z, 


3H) 


1 . 


3 ~ 1 . 4 p p m (m, 


2H) 




2. 


3~2. 4ppm (s, 


1H) 




2. 


53ppm(s, 1H) 






2. 


55ppm(d, J = 3 


. OH z, 


1H) 


2. 
3. 


6 ~ 2 . 8 p p m (m, 
43ppm (s, 2H) 


1H) 




4. 


21ppm(q, J = 7 


. 3Hz, 


2H) 


4 . 


5 ~ 4 . 7 p p m (m, 


1H) 




5. 


58ppm(dd, J = 


5. 9H z 


, 16. 1 H 


40 z, 


1H) 






6. 


67ppm(dd, J = 


1. 5H z 


, 16. 1H 


z . 


1H) 






7 . 


1~7. 3 p pm (m, 


4H) 




7 . 


2 ~ 7 . 4 p p m (m, 


2H) 




7. 


5 ~ 7 . 7 p p m (m, 


1H) 




7 . 


95ppm(d, J = 8 


. 3Hz, 


1H) 


[0 0 5 5] 3g%0j 2 







(E) -7- [2->^P7 , Pfc';M- (4-7;^P7x= 
50 JV) - if; y V-3- -fyu] -5- t Kp^^-3- ^y- 



-9 2 2 1 7 
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^h-6-iygxf;H^r;H. 2 7g (2. 8 4 
mmo 1 ) tMSLfc? 1 h7t h*n77>2 0 5 U y 

y h/ufci^Lfc/^y-AS? y y y h a- £ tf>iS£-» 

at i \z.mm lt, - 7 5 -c^sp lt^?^ 1 &?# 

h^S^^Ol . OMrh7t Kn77>gi 
3. 1 ? y y y hA< (3. lmmo 1 ) ^fTLt, - 

7 5°c-e i 5 3-ra«#Lfcfc, h y ?A 

1 2 0 m g ( 3 . 2 mm o 1 ) ^iPit, - 7 5 °CT* 
3. 5 R^Hfl^LTKJS: 

(-W2. 5 5 y y y h^Sr*P^TS^^T^*fc 

ft, tt»rc^u7 5 5 y y y hA^-e*3Ru M-e*# 

bfc„ #€>nfc*R«*r, ttftftW* 1 0 5 V V y hA- 

1 3r#7t 0 ^£>ixfc:SHI&* 1 (c, ^;-/H05H 
y h^t»a«27>f?Byy h/u<h*^DL-C^?L 

5[etfTofc 0 ) . »6,:ftfcigt*f^2&, ~>y*^/v^P 

vh^77^- mmmm;mbs t 'n'> : 

= 9 5 : 5] -CHISSL-C3R, 5S- (E) -7- [2— > 
^ n 7° a tfVU-4- (4-7yV^-n 7 in^A-) - 7 y >-3 

- -fAO -3.5- v?t h*n^> -yb-6- ^VSg^fvu 

a^TVU. 12gSr#fc[ 5S- (E) -7- [2— 
ci ^"cz f;W4- (4-7;l'ta7i=.;l') - ^yyy-3- 
-<A0 -5- fc Ko=3rv--3- ^-dry- h-6- 
=f-j^^^\zM-t^nM : 8 8%] . 'H-NMRCO 
*>7 Hfc«f±#H¥l- 2 7 9 8 6 6-%<Dmm.<D7*-f 

[0 0 5 6] ###J 1 

mmm 2 -cwfcixfc 3 r, 5 s- (e) -7- [2->^ n 

7°n kVM- (4-7/U^-u7^=/u) - df-y ]} -f 
A-] -3.5- v?fc Kn^y-- ^7" h-6- iv^f^^ 
fvH. 12g (2. 4 9mmol) / -A- 2 . 

5 5 y y y hyut*#L=*y-A4MS*»fc. #bn 
fc^i^ y -/u«ttfc 1 N-TkisHb-?- h y 

ismwuz. 1 N-*»7K*f*5 5 y y y b/^m^-x^ 
L^m, *{k^^-u>2 0 5 y y y h/u*apiT*«E** 

aol>7 0 5 y y y wnfefla*., 

l^t4 l$ffl;t)D*&gtfE b fc 0 # b tbfc h A^ >*tt «* 

; «-fk^ ^ U > : * * y -A-= 9 5:53 T'ffiM LT 
4R, 6 S- (E) -6- (2->^n7 , n^-4- (4-7 
/^d?!^) - * y y >-3- /l/x-f-yU] -4- t 
Ko*->-3, 4, 5, 6- f h7t Kn- 2 H- t"7>2- 



74 



y8 9 3mgt#fc[ 3R, 5 S- (E)-7- [2-*>^ 
n 7*n f ;M- (4-7;^n7i=/l') - */ y >-3- 
-f A-] -3.5- v>fc Kd*->- ^7"b-6- xyixf;vx 
^T/H:*tt5lt$ : 8 9%, %?mg. : 7 8%e e] 



[0 0 5 7J 








'H 


— NMR 


(CDC 1 3 


, 4 0 0MHz] 


5 


: 1 . 0~1. lppml 


;m, 2H) 


1 . 


2~1 . 


4 p p m 


(m, 


2H) 


10 1 . 


4~ 1 . 


8 p p m 


(m, 


1H) 


1 . 


5-1 . 


7 p pm 


(m, 


1H) 


1 . 


7 — 1 . 


9 p p m 


(m, 


1H) 


2. 


3-2. 


5 p p m 


(m, 


1H) 


2. 


5 — 2. 


7 p pm 


Cm, 


1H) 


2 . 


7 0 p p 


m (d d, 


J = 


4. 9Hz 


z . 


1H) 








4. 


2 — 4. 


3 p p m 


(m, 


1H) 


5 . 


1 — 5. 


3 p p m 


(m, 


1H) 


6 . 


6 1 p p 


m (d d, 


J = 


6. 4Hz 


20 z, 


1H) 








6. 


7 1 p p 


m (d d, 


J = 


1 . 5H z 




1H) 








7 . 


1 — 7. 


4 p p m 


(m, 


6H) 


7. 


5 — 7. 


7 p p m 


On, 


1H) 


7. 


9 6 p p 


m (d, J 


= 8 


. 3Hz, 



[0 0 5 8] -hfe»ej<73£? * LV^«J4TSSro bis*) 
X'3bZ 0 

[ 0 0 5 9] 1) — «5£ (1) OR'«tl~5W 

T^#AS^^-r7t^5tt^->y^sx*fc5. mriE© 

30 ft^Stt fc7-«ife* / y A~3, 5- v 5 1 K o> h 
[0 0 6 0] 2) — (1) ©nj5S0~2Olt^ 

y ^mmx&z , miasm. 

[0 0 6 1 ] 3) — #3£ (1) ©R ! «|[l~5© 

[0 0 6 2] 4) — #S; (1) R H i*7K*JIS 
^> ^^«c 1 - 5 ©T/u**£S:*-f Sfc^fiHfcfcS'S' 7 

40 [0 0 6 3] 5) -JttS: (2) »R 6 ^^i~7(D 

[0 0 6 4] 6) — (1) OR 1 , R^Mftl 
~5©7^M^L, nja*0~2GDSE»&^U R 
3 , R 4 /45tK^ji^, ^|gcl~5roT/u*/u£^-t- 

**Stt4->y7aoE-ea>o, — (2) cor 5 ^ 

[0 0 6 5] 7) — JR* (1) OR'iStert- Zf^f^ 
50 [0 0 6 6] 8) — (1) CDn^s 1 OfiE*Sr^-T3fe 
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[0 0 6 7] 9) —fg£5£ (l) OR ! «i:l~3W 

[0 0 6 8] io) — jtt^: (D or', r 4 asjjc»DS( 

[0 0 6 9] 11) — JttS: (2) (73R 5 ^»2~5 



WHJsp 8 - 9 2 2 1 7 

/5 

[0 0 7 0] 12) — JRSC ( 1 ) c^R' jJStert- :/?vU 
&£*U R°#£*i!fSfc2~3<DT/U*A-g£^U n 
^lOSft^L, R\ R 4 a**#JW^-«:*i"3fe*» 

ttft->s'7**-e*5, -jffts; (2) »r 5 ^^2 

fee 



<72)*E# fe** (72)3§!« 



